A conspicuous down-regulating effect of morphine on essential steroid hydroxylation reactions and certain drug N-demethylations.
This study was conducted to explore the potency of morphine to induce reductions of specific cytochrome P450 isoenzyme functions. Male Sprague-Dawley rats were treated with escalating doses (20-125 mg/kg per day) of morphine for 2 weeks in order to study the effects on the following cytochrome P450 catalyzed reactions: 16 alpha-hydroxylation of dehydroepienderosterone (DHA) and progesterone; 17 alpha- and 21-hydroxylation of progesterone; N-demethylation of ethymorphine, codeine and morphine as well as O-dealkylation of ethylmorphine and codeine. 16 alpha-Hydroxylation of DHA and progesterone and 17 alpha-hydroxylation of progesterone decreased to 18, 12 and 10% of control activities, respectively. The N-demethylation of ethylmorphine and codeine decreased to 34 and 43% of control activities, respectively. Morphine treatment had no effect on the 21-hydroxylation reactions or the O-dealkylation of ethylmorphine or codeine. A monoclonal antibody (Mab) against rat liver cytochrome P450 2 c/RLM 5 exerted a 66-73% inhibition of the N-demethylation of ethylmorphine and codeine, respectively, whereas the O-dealkylation reactions were not affected. This Mab inhibited the 16 alpha- and 17 alpha-hydroxylation of DHA and progesterone, whereas the 21-hydroxylation reactions were unaffected. The steroid hydroxylation reactions in rat adrenals were not altered upon morphine treatment. Our data suggest that a major part of the 16 alpha- and 17 alpha-steroid hydroxylations are catalyzed by the same (or closely related) cytochrome(s) P450 as the opioid N-demethylation reactions.